
Bruce Lewis
Environmental Resources Management
2525 Natomas Park Drive, Suite 350
Sacramento, CA 95833

RE: Aerojet RI/FS
Work Order: P309311

Enclosed are the results of analyses for samples received by the laboratory on 09/17/03 15:32. If you 
have any questions concerning this report, please feel free to contact me.

Sincerely, 

Angelee Cari
Project Manager

24 September, 2003

CA ELAP Certificate #2374
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P309311

Sample ID Laboratory ID Matrix Date Sampled

ANALYTICAL REPORT FOR SAMPLES

Date Received

10D-SS10 P309311-01 Soil 07/15/03 13:45 09/17/03 15:32

10D-SS21 P309311-02 Soil 07/15/03 14:00 09/17/03 15:32

10D-SS22 P309311-03 Soil 07/15/03 14:05 09/17/03 15:32

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Total Metals by EPA 6000/7000 Series Methods
Sequoia Analytical - Petaluma

 Analyte  Result MDL Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

10D-SS10 (P309311-01) Soil    Sampled: 07/15/03 13:45   Received: 09/17/03 15:32

0.31 3070440 07/24/03 09/19/03 EPA 6020mg/kg 1Silver 0.089
14000 " " 07/28/03 EPA 6010B" "Aluminum 45

6.4 " " 09/19/03 EPA 6020" "Arsenic 0.89
EPA 6010B" 07/28/03 " ""Boron ND 8.9

110 " " " "" "Barium 0.89
0.42 " " " "" "Beryllium 0.089

2600 " " " "" "Calcium 89
0.64 " " 09/19/03 EPA 6020" "Cadmium 0.089

13 " " 07/28/03 EPA 6010B" "Cobalt 0.62
50 " " " "" "Chromium 0.89

0.62 3090441 09/19/03 09/19/03 EPA 7196A" "Hexavalent Chromium 0.20 HT-05
32 3070440 07/24/03 07/28/03 EPA 6010B" "Copper 1.8

24000 " " 07/29/03 "" 5Iron 220
0.11 3090472 09/24/03 09/24/03 EPA 7471A" 1Mercury 0.017 HT-05

1200 3070440 07/24/03 07/28/03 EPA 6010B" "Potassium 220
5000 " " " "" "Magnesium 45

440 " " " "" "Manganese 0.89
"" "" ""Molybdenum ND 1.8

200 " " " "" "Sodium 45
44 " " " "" "Nickel 2.7
13 " " 09/19/03 EPA 6020" "Lead 0.45

"" 09/19/03 " ""Antimony ND 0.45
0.12 " " " "" "Selenium 0.89 J0.064
590 " " 07/28/03 EPA 6010B" "Titanium 1.8

EPA 6020" 09/19/03 " ""Thallium ND 0.18
57 " " 07/28/03 EPA 6010B" "Vanadium 0.89

350 " " " "" "Zinc 1.8

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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 Analyte  Result MDL Limit
Reporting

Units Dilution Batch Prepared Analyzed Method Notes 

10D-SS21 (P309311-02) Soil    Sampled: 07/15/03 14:00   Received: 09/17/03 15:32

1.3 3070440 07/24/03 09/19/03 EPA 6020mg/kg 1Silver 0.10
19000 " " 07/28/03 EPA 6010B" "Aluminum 50

8.4 " " 09/19/03 EPA 6020" "Arsenic 1.0
EPA 6010B" 07/28/03 " ""Boron ND 10

210 " " " "" "Barium 1.0
0.57 " " " "" "Beryllium 0.10

4200 " " " "" "Calcium 100
2.2 " " 09/19/03 EPA 6020" "Cadmium 0.10
22 " " 07/28/03 EPA 6010B" "Cobalt 0.70
71 " " " "" "Chromium 1.0

EPA 7196A09/19/03 09/19/03 " 30904415Hexavalent Chromium ND 1.0 HT-05
70 3070440 07/24/03 07/28/03 EPA 6010B" 1Copper 2.0

35000 " " 07/29/03 "" 5Iron 250
0.23 3090472 09/24/03 09/24/03 EPA 7471A" 1Mercury 0.016 HT-05

1800 3070440 07/24/03 07/28/03 EPA 6010B" "Potassium 250
5500 " " " "" "Magnesium 50

690 " " " "" "Manganese 1.0
2.3 " " " "" "Molybdenum 2.0

280 " " " "" "Sodium 50
51 " " " "" "Nickel 3.0
92 " " 09/19/03 EPA 6020" "Lead 0.50

0.57 " " 09/19/03 "" "Antimony 0.50
0.19 " " " "" "Selenium 1.0 J0.072
860 " " 07/28/03 EPA 6010B" "Titanium 2.0

EPA 6020" 09/19/03 " ""Thallium ND 0.20
78 " " 07/28/03 EPA 6010B" "Vanadium 1.0

1700 " " " "" "Zinc 2.0

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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 Analyte  Result MDL Limit
Reporting
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10D-SS22 (P309311-03) Soil    Sampled: 07/15/03 14:05   Received: 09/17/03 15:32

8.4 3070440 07/24/03 09/19/03 EPA 6020mg/kg 1Silver 0.079
26000 " " 07/28/03 EPA 6010B" "Aluminum 40

5.8 " " 09/24/03 EPA 6020" 5Arsenic 4.0
EPA 6010B" 07/28/03 " "1Boron ND 7.9

230 " " " "" "Barium 0.79
0.83 " " " "" "Beryllium 0.079

3900 " " " "" "Calcium 79
1.6 " " 09/19/03 EPA 6020" "Cadmium 0.079
23 " " 07/28/03 EPA 6010B" "Cobalt 0.56
85 " " " "" "Chromium 0.79

EPA 7196A09/19/03 09/19/03 " 30904415Hexavalent Chromium ND 1.0 HT-05
66 3070440 07/24/03 07/28/03 EPA 6010B" 1Copper 1.6

43000 " " 07/29/03 "" 5Iron 200
0.20 3090472 09/24/03 09/24/03 EPA 7471A" 1Mercury 0.019 HT-05

2200 3070440 07/24/03 07/28/03 EPA 6010B" "Potassium 200
6300 " " " "" "Magnesium 40

900 " " " "" "Manganese 0.79
2.2 " " " "" "Molybdenum 1.6

210 " " " "" "Sodium 40
66 " " " "" "Nickel 2.4
38 " " 09/19/03 EPA 6020" "Lead 0.40

0.52 " " 09/19/03 "" "Antimony 0.40
0.18 " " " "" "Selenium 0.79 J0.057
880 " " 07/28/03 EPA 6010B" "Titanium 1.6

EPA 6020" 09/19/03 " ""Thallium ND 0.16
110 " " 07/28/03 EPA 6010B" "Vanadium 0.79

1000 " " " "" "Zinc 1.6

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Total Metals by EPA 6000/7000 Series Methods - Quality Control
Sequoia Analytical - Petaluma

Batch 3070440 - EPA 3050B

Blank (3070440-BLK1) Prepared: 07/24/03  Analyzed: 07/28/03 
Aluminum mg/kgND 50
Antimony "ND 0.50
Arsenic "ND 1.0
Barium "ND 1.0
Beryllium "ND 0.10
Boron "ND 10
Cadmium "ND 0.10
Calcium "ND 100
Chromium "ND 1.0
Cobalt "ND 0.70
Copper "ND 2.0
Iron "ND 50
Lead "ND 0.50
Magnesium "ND 50
Manganese "ND 1.0
Molybdenum "ND 2.0
Nickel "ND 3.0
Potassium "ND 250
Selenium "ND 1.00.072
Silver "ND 0.10
Sodium "ND 50
Thallium "ND 0.20
Titanium "ND 2.0
Vanadium "ND 1.0
Zinc "ND 2.0

Laboratory Control Sample (3070440-BS1) Prepared: 07/24/03  Analyzed: 07/28/03 
Aluminum mg/kg476 50 500 80-12095
Antimony "51.7 0.50 50.0 80-120103
Arsenic "52.0 1.0 50.0 80-120104
Barium "50.0 1.0 50.0 80-120100
Beryllium "5.07 0.10 5.00 80-120101
Boron "48.5 10 50.0 80-12097
Cadmium "5.12 0.10 5.00 80-120102
Calcium "497 100 500 80-12099
Chromium "51.4 1.0 50.0 80-120103
Cobalt "48.7 0.70 50.0 80-12097

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Batch 3070440 - EPA 3050B

Laboratory Control Sample (3070440-BS1) Prepared: 07/24/03  Analyzed: 07/28/03 
Copper mg/kg49.4 2.0 50.0 80-12099
Iron "533 50 500 80-120107
Lead "50.6 0.50 50.0 80-120101
Magnesium "484 50 500 80-12097
Manganese "50.1 1.0 50.0 80-120100
Molybdenum "49.3 2.0 50.0 80-12099
Nickel "51.5 3.0 50.0 80-120103
Potassium "553 250 500 80-120111
Selenium "50.3 1.0 50.00.072 80-120101
Silver "5.03 0.10 5.00 80-120101
Sodium "508 50 500 80-120102
Thallium "51.8 0.20 50.0 80-120104
Titanium "49.0 2.0 50.0 80-12098
Vanadium "50.6 1.0 50.0 80-120101
Zinc "48.6 2.0 50.0 80-12097

Duplicate (3070440-DUP1) Source: P307335-01 Prepared: 07/24/03  Analyzed: 07/28/03 
Aluminum mg/kg30400 220 29000 105
Antimony "ND 2.2 0.43 10
Arsenic "4.51 4.3 7.5 10 QR-0750
Barium "267 4.3 250 107
Beryllium "1.04 0.43 0.92 10 QR-0712
Boron "ND 43 1.4 10
Cadmium "0.283 0.43 0.47 10 QR-0750
Calcium "3520 430 3300 106
Chromium "87.4 4.3 81 108
Cobalt "27.1 3.0 24 10 QR-0712
Copper "60.1 8.6 58 104
Iron "44400 220 41000 108
Lead "21.0 2.2 20 105
Magnesium "7160 220 6800 105
Manganese "1070 4.3 1000 107
Molybdenum "3.59 8.6 1.6 10
Nickel "66.5 13 60 1010
Potassium "3100 1100 2800 1010
Selenium "ND 4.3 0.30 100.31
Silver "0.0948 0.43 0.10 105

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Batch 3070440 - EPA 3050B

Duplicate (3070440-DUP1) Source: P307335-01 Prepared: 07/24/03  Analyzed: 07/28/03 
Sodium mg/kg196 220 180 109
Thallium "0.136 0.86 0.20 10 QR-0738
Titanium "1030 8.6 970 106
Vanadium "114 4.3 110 104
Zinc "89.6 8.6 82 109

Matrix Spike (3070440-MS1) Source: P307335-01 Prepared: 07/24/03  Analyzed: 07/28/03 
Aluminum mg/kg42100 46 463 29000 QM-4X80-120NR
Antimony "17.5 0.46 46.3 0.43 QM-0780-12037
Arsenic "45.1 0.93 46.3 7.5 80-12081
Barium "316 0.93 46.3 250 QM-4X80-120143
Beryllium "5.58 0.093 4.63 0.92 80-120101
Boron "39.5 9.3 46.3 1.4 80-12082
Cadmium "5.20 0.093 4.63 0.47 80-120102
Calcium "4030 93 463 3300 QM-4X80-120158
Chromium "139 0.93 46.3 81 QM-0780-120125
Cobalt "69.8 0.65 46.3 24 80-12099
Copper "110 1.9 46.3 58 80-120112
Iron "51400 230 463 41000 QM-4X80-120NR
Lead "63.8 0.46 46.3 20 80-12095
Magnesium "7980 46 463 6800 QM-4X80-120255
Manganese "1210 4.6 46.3 1000 QM-4X80-120454
Molybdenum "40.8 1.9 46.3 1.6 80-12085
Nickel "118 2.8 46.3 60 QM-0780-120125
Potassium "3550 230 463 2800 QM-4X80-120162
Selenium "35.1 0.93 46.3 0.30 QM-070.067 80-12075
Silver "4.44 0.093 4.63 0.10 80-12094
Sodium "663 46 463 180 80-120104
Thallium "43.8 0.19 46.3 0.20 80-12094
Titanium "1270 9.3 46.3 970 QM-4X80-120648
Vanadium "164 0.93 46.3 110 80-120117
Zinc "133 1.9 46.3 82 80-120110

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Total Metals by EPA 6000/7000 Series Methods - Quality Control
Sequoia Analytical - Petaluma

Batch 3070440 - EPA 3050B

Matrix Spike Dup (3070440-MSD1) Source: P307335-01 Prepared: 07/24/03  Analyzed: 07/28/03 
Aluminum mg/kg42700 48 481 29000 20 QM-4X80-120 1NR
Antimony "17.2 0.48 48.1 0.43 20 QM-0780-120 235
Arsenic "45.0 0.96 48.1 7.5 20 QM-0780-120 0.278
Barium "321 0.96 48.1 250 20 QM-4X80-120 2148
Beryllium "5.80 0.096 4.81 0.92 2080-120 4101
Boron "42.2 9.6 48.1 1.4 2080-120 785
Cadmium "5.20 0.096 4.81 0.47 2080-120 098
Calcium "4250 96 481 3300 20 QM-4X80-120 5198
Chromium "139 0.96 48.1 81 20 QM-0780-120 0121
Cobalt "69.1 0.67 48.1 24 2080-120 194
Copper "113 1.9 48.1 58 2080-120 3114
Iron "51200 240 481 41000 20 QM-4X80-120 0.4NR
Lead "66.5 0.48 48.1 20 2080-120 497
Magnesium "8080 48 481 6800 20 QM-4X80-120 1266
Manganese "1140 4.8 48.1 1000 20 QM-4X80-120 6291
Molybdenum "42.0 1.9 48.1 1.6 2080-120 384
Nickel "120 2.9 48.1 60 20 QM-0780-120 2125
Potassium "3520 240 481 2800 20 QM-4X80-120 0.8150
Selenium "35.4 0.96 48.1 0.30 20 QM-070.069 80-120 0.973
Silver "4.60 0.096 4.81 0.10 2080-120 494
Sodium "695 48 481 180 2080-120 5107
Thallium "46.0 0.19 48.1 0.20 2080-120 595
Titanium "1280 9.6 48.1 970 20 QM-4X80-120 0.8644
Vanadium "165 0.96 48.1 110 2080-120 0.6114
Zinc "145 1.9 48.1 82 20 QM-0780-120 9131

Post Spike (3070440-PS1) Source: P307335-01 Prepared: 07/24/03  Analyzed: 07/28/03 
Aluminum mg/kg29400 43 431 29000 QM-4X80-12093
Antimony "44.4 0.43 43.1 0.43 80-120102
Arsenic "43.6 0.86 43.1 7.5 80-12084
Barium "293 0.86 43.1 250 80-120100
Beryllium "5.07 0.086 4.31 0.92 80-12096
Boron "42.3 8.6 43.1 1.4 80-12095
Cadmium "4.83 0.086 4.31 0.47 80-120101
Calcium "3680 86 431 3300 80-12088
Chromium "122 0.86 43.1 81 80-12095
Cobalt "63.7 0.60 43.1 24 80-12092

Sequoia Analytical - Petaluma

Page 9 of 13

The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Result
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%REC
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Total Metals by EPA 6000/7000 Series Methods - Quality Control
Sequoia Analytical - Petaluma

Batch 3070440 - EPA 3050B

Post Spike (3070440-PS1) Source: P307335-01 Prepared: 07/24/03  Analyzed: 07/28/03 
Copper mg/kg97.6 1.7 43.1 58 80-12092
Iron "41900 43 431 41000 QM-4X80-120209
Lead "60.7 0.43 43.1 20 80-12094
Magnesium "7240 43 431 6800 80-120102
Manganese "1050 0.86 43.1 1000 80-120116
Molybdenum "42.5 1.7 43.1 1.6 80-12095
Nickel "102 2.6 43.1 60 80-12097
Potassium "3140 220 431 2800 QM-4X80-12079
Selenium "34.8 0.86 43.1 0.300.062 80-12080
Silver "4.30 0.086 4.31 0.10 80-12097
Sodium "587 43 431 180 80-12094
Thallium "41.8 0.17 43.1 0.20 80-12097
Titanium "1010 1.7 43.1 970 80-12093
Vanadium "147 0.86 43.1 110 80-12086
Zinc "120 1.7 43.1 82 80-12088

Batch 3090441 - General Preparation

Blank (3090441-BLK1) Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kgND 0.21

Laboratory Control Sample (3090441-BS1) Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kg3.54 0.21 4.00 80-12088

Matrix Spike (3090441-MS1) Source: P309262-01 Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kg3.65 0.20 3.94 1.3 QM-0775-12560

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Total Metals by EPA 6000/7000 Series Methods - Quality Control
Sequoia Analytical - Petaluma

Batch 3090441 - General Preparation

Matrix Spike (3090441-MS2) Source: P309262-01 Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kg602 20 684 1.3 75-12588

Matrix Spike (3090441-MS3) Source: P309262-01 Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kg4.24 0.21 4.00 1.3 QM-0775-12573

Matrix Spike Dup (3090441-MSD1) Source: P309262-01 Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kg1.95 0.21 4.00 1.3 20 QM-0775-125 6116

Matrix Spike Dup (3090441-MSD2) Source: P309262-01 Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kg827 21 960 1.3 20 QR-0275-125 3186

Matrix Spike Dup (3090441-MSD3) Source: P309262-01 Prepared & Analyzed: 09/19/03 
Hexavalent Chromium mg/kg3.87 0.21 4.00 1.3 20 QM-0775-125 964

Batch 3090472 - EPA 7471A

Blank (3090472-BLK1) Prepared & Analyzed: 09/24/03 
Mercury mg/kgND 0.017

Laboratory Control Sample (3090472-BS1) Prepared & Analyzed: 09/24/03 
Mercury mg/kg0.115 0.016 0.107 80-120107

Duplicate (3090472-DUP1) Source: P309311-01 Prepared & Analyzed: 09/24/03 
Mercury mg/kg0.112 0.087 0.11 102

Matrix Spike (3090472-MS1) Source: P309311-01 Prepared & Analyzed: 09/24/03 
Mercury mg/kg0.226 0.018 0.122 0.11 80-12095

Sequoia Analytical - Petaluma
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The results in this report apply to the samples analyzed in accordance with the chain of 
custody document. Unless otherwise stated, results are reported on a wet weight basis. 
This analytical report must be reproduced in its entirety.
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Result MDL Limit
Reporting

Units Level
Spike

Result
Source

%REC
%REC
Limits RPD

RPD
Limit Notes  Analyte

Total Metals by EPA 6000/7000 Series Methods - Quality Control
Sequoia Analytical - Petaluma

Batch 3090472 - EPA 7471A

Matrix Spike Dup (3090472-MSD1) Source: P309311-01 Prepared & Analyzed: 09/24/03 
Mercury mg/kg0.277 0.020 0.131 0.11 20 QM-0780-120 20127

Post Spike (3090472-PS1) Source: P309311-01 Prepared & Analyzed: 09/24/03 
Mercury mg/kg0.321 0.017 0.287 0.11 QM-0780-12074
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Notes and Definitions 

HT-05 This sample was requested to be analyzed beyond the EPA recommended holding time. The results may be useful for their 
intended purpose.

J Estimated value.

QM-07 The spike recovery was outside control limits for the MS and/or MSD.  The batch was accepted based on acceptable LCS 
recovery.

QM-4X The spike recovery was outside of control limits for the MS and/or MSD due to analyte concentration at 4 times or greater the 
spike concentration. The QC batch was accepted based on LCS and/or LCSD recoveries within the acceptance limits.

QR-02 The RPD result exceeded the control limits; however, both percent recoveries were acceptable. Sample results for the QC batch 
were accepted based on percent recoveries and completeness of QC data.

QR-07 The RPD was outside control limits. The results may still be useful for their intended purpose.

Sample results reported on a dry weight basis

Relative Percent DifferenceRPD

dry

Not ReportedNR

Analyte NOT DETECTED at or above the reporting limitND

Analyte DETECTEDDET
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